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Planktonic archaea are one of the most important components of Marine 
microbes. Marine Crenarchaeota Group I (MGI), one phylogenetic group of the 
planktonic archaea, are typically relatively more abundant in the dark ocean and are 
thought to account for 20% of all prokaryotic cells in the global ocean. Recently, the 
great breakthrough in studies of metagenomics and pure culture of MGI revealed that 
functional group of them—ammonia-oxidizing archaea (AOA). Given the suggestion 
abundance of MGI in the marine environments, AOA would play an important role in 
Earth’s biogeochemistry and have become a new hotspot in environmental microbial 
ecology. Although numerous studies have demonstrated that MGI are one of the most 
abundant and ubiquitous life forms in the ocean, reports about diversity and 
distribution of planktonic archaea in China Seas are very rare. Zeng et al. (2007) have 
studied the genetic diversity of planktonic archaea in the Yangtze River estuary. 
However, the community structure and ecological function of planktonic archaea in 
China Seas is still unclear. Here we investigated the geographic distribution, genetic 
diversity, ecological function and environmental adaptation mechanisms of planktonic 
archaea in typical areas of China Seas and Tibetan lakes by using molecular 
ecological methods. 
1. The community structures of planktonic archaea were investigated for the surface 
water from six stations in the East (ECS) and South China Seas (SCS) by using 
16S rRNA gene sequence analysis. The results demonstrated that the patterns of 
archaeal diversity in China Seas with the highest diversity in estuarine regions, 
moderate diversity in offshore regions and the lowest diversity in inshore regions. 
Phylogenetic analyses indicated that all archaeal 16S rRNA gene sequences 
obtained from China Seas belonged to the phyla Crenarchaeota and 
Euryarchaeota. In the estuarine areas, some archaeal clones were non-marine 
planktonic archaea, probably of terrestrial origin; while planktonic archaea 
dominated in inshore and offshore regions. Moreover, the dominant archaeal 
species were different from previous studies in other oceans of the world, 
revealing local specific characteristics of archaeal diversity. 















subseafloor sediment core from the SCS. Our results revealed that the dominant 
phylogenetic groups of Crenarchaeota and Euryarchaeota are ubiquitous in 
pelagic sediments. RFLP types based clustering analysis and RDA analysis 
revealed depth-related changes in the community compositions of archaea in this 
sediment. Based on PCR screening of the functional genes of archaea, archaeal 
amoA genes were present in the surface layer of this sediment. Since our lab have 
recovered some 16S rRNA gene sequences of anammox- and ammonia-oxidizing 
bacteria from the same sample, we concluded that MGI Crenarchaeota together 
with other nitrifying microbes play important roles in the N cycling in the SCS 
sediments. 
3. The community structure and ecological function of planktonic archaea were 
investigated for three pelagic stations in the SCS by using a combination of 
archaeal 16S rRNA, amoA and accA gene sequence analysis. Our results 
indicated that the abundance and genetic diversity of these genes were similar 
among the three stations. However, they are vertically stratified and significantly 
less abundant in the bathypelagia (< 1000 m) than in the epi- and mesopelagia at 
each station, except that archaeal accA genes were almost absent in the epipelagia. 
Furthermore, ratios of the archaeal amoA gene to 16S rRNA gene abundance 
slightly decreased from the epi- to bathypelagia, whereas the ratios of archaeal 
accA gene to MGI 16S rRNA gene or to archaeal amoA gene abundance 
increased with depth, suggesting that the trophic strategy of Crenarchaeota may 
change from the epi- to meso- or bathypelagia. Overall, our results show strong 
depth partitioning of crenarchaeal populations in the SCS and suggest a shift in 
their physiology and ecological function with increasing depth. 
4. We studied the niche-partitioning and environmental adaptation mechanisms of 
marine Crenarchaeota in two pelagic stations of the ECS by using a combination 
of archaeal 16S rRNA, amoA and accA gene sequence analysis. Consistent with 
the results of our previous SCS investigation, we found most if not all 
Crenarchaeota contained amoA gene, but lack of accA gene, suggesting marine 
Crenarchaeota may live by chemolithoheterotrophy in the upper ocean. The 
results of ecotype stimulation showed that marine Crenarchaeota divided into 
several ecotypes to adapt local environments in the vertical scale of the upper 
ocean, implying that light may play an important role in controlling the 















5. Community structures of planktonic AOA and ammonia-oxidizing bacteria (AOB) 
were investigated for five high-altitude Tibetan lakes. Phylogenetic and statistical 
analyses indicated that a heterogeneous distribution of the AOA communities 
among lakes largely caused by salinity, whereas AOB communities were 
dominated by a unique monophylogenetic lineage within Nitrosomonas. Unlike 
depth-stratified community of marine Crenarchaeota, the uniform chemical 
properties within Tibetan lakes and their geographical isolation may favour 
relatively homogeneous AOA communities within lakes. 
 
Keywords: planktonic archaea; Crenarchaeota; ammnia-oxidizing archaea; 16S 
rRNA; amoA; accA; autotrophic carbon fixation; phylogenetic analysis; ecological 
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